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Pregnancy-associated thrombotic thrombocytopenic purpura
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Summary

Thrombocytopenia during pregnancy is a common diagnostic
and management problem. Several differential diagnosis must be
considered including manifestations of thrombotic thrombocy-
topenic purpura (TTP).We report here on a case of a 21-year-
old pregnant woman who presented initially severe thrombocy-
topenia (8 Gpt/l) in the 20+ | week of gestation.The patient had
an antibody against ADAMTSI 3, and enzyme activity was <5%.
Immediate plasmapheresis treatment was initiated, followed by
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plasma infusions, and again plasmapheresis.A male neonate was
delivered by caesarean section in the 32" week of gestation.The
child had an uncomplicated postnatal development. After de-
livery, the mother’s platelet count and ADAMTSI3 activity in-
creased to normal values.This case shows interesting aspects of
TTP in pregnancy and a close cooperation between obstetri-
cians, nephrologists and pediatricians is necessary for a success-
ful outcome of the pregnancy.

Thromb Haemost 2009; 101: 248-251

Introduction

Thrombocytopenia during pregnancy is not uncommon, and an
asymptomatic reduction in platelets counts is found near term in
about 5% of normal pregnancies (1-2). In contrast, the incidence
of thrombotic thrombocytopenic purpura (TTP) is only one in
25,000 pregnancies (3). However, it is difficult to determine the
exact incidence of TTP in pregnancy because several clinical
features of TTP occur in women with preeclampsia (3). TTP dur-
ing pregnancy can be either a de novo manifestation of disease or
a recurrence of a previous known TTP triggered by the pregnant
state. In an older series of TTP and haemolytic syndrome compli-
cating pregnancy, a high maternal mortality and long-term mor-
bidity has been reported (3). Nevertheless, data from the Oklaho-
ma Registry showed that future pregnancy may be safe for
women who have recovered from TTP (4). However, in older
studies of microangiopathies in pregnancy not a clear distinction
between TTP and the hemolytic uremic syndrome (HUS) was
made (5).

Congenital and acquired deficiency of the “von Willebrand
factor cleaving protease” (A Disintegrin And Metalloprotease,
with ThromboSpondin-1-like domains; ADAMTS13) has been
characterized as the hallmark in the pathophysiology of TTP in
the past decade (6, 7). While in the rare familial forms, several

mutations of the ADAMTS13 gene have been described, in-
hibitory antibodies against ADAMTS 13 can be detected in pa-
tients with an acquired TTP (8-10). Viral infections have been
proposed as a trigger of anti-ADAMTS13 antibody production.
In familial forms of TTP, pregnancy has been shown to be a risk
factor for relapse of the disease. However, in another group of
patients without congenital ADAMTS13 deficiency, TTP devel-
ops exclusively during pregnancy (11). In these women, specific
proteins in the placental circulation have been proposed as in-
ducing antigen-triggering antibody production against
ADAMTS13. We describe a woman suffering from TTP in the
second trimester due to anti-ADAMTSI13 antibodies, who
required intensive treatment to save the pregnancy.

Case report

A 21-year-old pregnant woman was transferred to our tertial
perinatal care center for termination of the pregnancy due to the
diagnosis of a severe HELLP (Haemolysis, Elevated Liver
enzymes, Low Platelets) syndrome in the 20"+1 week of ges-
tation (GA). Initial laboratory studies (Table 1) demonstrated se-
vere haemolytic anemia, thrombocytopenia, and proteinuria.
Apart from a two-week history of petechiae, dyspnoe, and gen-
eral malaise the pregnancy had been uneventful until this time. In
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early pregnancy, there were documented normal haemoglobin
and platelet values. Past medical history revealed a spontaneous
abortion in the 5™ week of gestation 11 months before. There
were no other illnesses in the past.

Upon clinical examination, skin and mucosa were pale, and
on her forearms, knees and thighs multiple petechiae were seen.
The patient had no edema, blood pressure was normal. Further
clinical examination showed no abnormalities, in particular no
signs of liver or central nervous system disease.

Obstetrical ultrasound revealed an appropriate for ges-
tational age developed fetus without signs of structural anomaly,
normal amniotic fluid and fetal echocardiography, but a zero
flow in the umbilical artery, presumably due to the anemia-
caused fetal hypoxia, and pathological uteroplacental perfusion
as a sign of an abnormal placentation (Fig. 1).

Additional laboratory examinations revealed a negative
Coombs test, normal levels of complement C3, C4 and CH 50, as
well as undetectable antinuclear (ANA) and double stranded
DNA-antibodies. An initial blood smear showed 8% schisto-
cytes, and a working diagnosis of TTP was made.

The woman was advised in an interdisciplinary perinatologi-
cal council and decided to prolongate the pregnancy. Predniso-
lone (1 mg/kg body weight) was started, and the patient received
two units of packed red blood cells to keep the haematocrit level
above 30% to normalize maternal-fetal oxygen supply. A low-
dose heparin therapy with enoxaparin 40 mg subcutaneous (s.c.)
daily was started to improve placental microcirculation. Immedi-
ate plasmapheresis therapy was initiated with substitution with
fresh frozen plasma (50 ml/kg body weight). During the first
treatment, the patient complained of whole body itching. On
clinical examination, we found a generalized urticaria and peri-
orbital edema. Therefore, albumin was used as substitute in the
next treatment.

We subsequently received laboratory parameters showing
that ADAMTS 13 activity was below 5% due to a specific anti-
body (confirmed on two further occasions). The activity of
ADAMTSI13 was determined by the collagen-binding method
using recombinant, fully multimerized VWF preparation as the
substrate for the protease (12). Autoantibodies against
ADAMTS13 were measured by an inhibitor assay as previously
described (13). We started again with fresh frozen plasma-sub-
stitution on the third plasmapheresis session and treated with 100
mg prednisone i.v. immediately before therapy. After these pre-
cautions, no further allergic reactions against fresh frozen plas-
ma were observed. Plasmapheresis therapy was initially done
daily and afterwards every other day for 10 treatment sessions.
Haemolytic anemia responded very well with a continuous rise
in haemoglobin levels and an immediate rise of platelet counts
and, since all other haemolytic parameters had normalized, we
discontinued plasma exchange on the 22742 weeks of gestation
but continued steroid therapy. During therapy the umbilical flow
was normalized und fetal growth was within normal limits, while
uteroplacental perfusion remained pathological. The patient was
discharged with a close follow up of platelets and haemoglobin
measurements and obstetric follow up examinations every two
weeks.

On the 25" week GA, the patient was readmitted because of
severe nose bleeding. Platelets were 31 Gpt/l and the haemoglo-
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Figure |: Pathological uteroplacental perfusion of the uterine
arteria with a notch.

bin level was 6.7 mM at this time. Four days before this second
admission hemoglobin level and platelet counts were within nor-
mal limits, and no schistocytes were found during an ambulatory
visit. Plasmapheresis therapy was restarted on a daily basis. Glu-
cocorticoid dose was increased to 1 mg/kg body weight again.
After an additional eight plasmapheresis treatments, platelets in-
creased, and we switched our treatment strategy to a prophylac-
tic fresh frozen plasma transfusion of 400 ml/week on an out-
patient basis. The patient was discharged on 26™+3 weeks GA.

However, two weeks later the second relapse occurred with a
continuous platelet decrease to 78 Gpt/l (haemoglobin 7.8 mM).
Plasmapheresis therapy was restarted, and a total of nine con-
secutive daily treatment sessions were necessary to increase pla-
telets and haemoglobin cocentration. Plasma exchange was then
continued at three times per week. The fetal development was
unaffected up to this time with normal fetal heart rate pattern and
umbilical flow indices (estimated weight 1,110g < 50" percen-
tile).

In the 30" week GA the patient developed a preeclampsia
caused by the poor placentation with proteinuria reaching a pro-
tein excretion of 11 g/day. Antihypertensive therapy was started
with methyldopa and hypertension was controlled in a range be-

Table |: Laboratory data at admission.

Haemoglobin [mM] 4.3 [normal 7.6-9.5]

0.20 [ normal 0.35-0.45]
8 [normal 150-360]
41.18 [normal <4.2]
<0.06 [normal 0.3-2.0]
93 [normal 58-96]

['10 [normal 95-160]

2.3 [normal <0.5 in pregnancy]

Haematocrit [%]

Platelets[Gpt/l]

Lactate dehydrogenase [umol/sxl]

Haptoglobin [g/l]

Creatinine [uM]

Creatinine clearance [ml/min]
Proteinuria [g/dl]
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Figure 2: Platelet counts,
ADAMTSI 3 activity and
treatment sessions during

tween 140-160/85-95 mmHg. Since symptoms of severe pre-
eclampsia with hypertension, peripheral edema and proteinuria
worsened further another perinatological council decided to fi-
nalize the pregnancy in the completed 32" week GA. Therefore,
the patient was treated with daily plasmapheresis for five con-
secutive days. Low-molecular-weight heparin was given until
the day before and restarted four hours after caesarean section.
The male neonate had a length of 42 cm and a weight of 1,729 g.
The APGAR-score was 6/7/7 and the umbilical arterial pH was
7.29. There were no signs of neonatal thrombocytopenia. In fetal
blood, ADAMTS13 activity was reduced to 15% and transmitted
IgG-antibodies against ADAMTS13 were detectable. The child
had an uncomplicated postnatal development and is growing
well with no developmental deficits over now 40 months.

After delivery, six further plasmapheresis therapies were per-
formed in the patient, but thereafter platelets remained in the
physiologic range. Prednisolone was slowly tapered and com-
pletely stopped five months after delivery. Since heavy proteinu-
ria was still present six weeks after delivery, ACE-inhibitor ther-
apy was started (ramipril 2.5 mg twice/day). Proteinuria grad-
ually decreased and ACE-inhibitor therapy was terminated after
eight months when the proteinuria reached the physiologic
range. An overview of'the platelet counts and ADAMTS13 activ-
ity during the course of pregnancy is shown in Figure 2.

The patient became pregnant once again 12 months ago, but
decided to terminate the pregnancy in the 9" week GA. At this
time, platelets were reduced to 185 Gpt/l from 250 Gpt/l and
schistocytes were present in the blood smear. After termination
of the pregnancy, platelets quickly increased and have remained
normal since then.

Discussion

TTP occurred in the second trimester of pregnancy with the typi-
cal features of haemolytic anemia, thrombocytopenia and pete-

the course of pregnancy.

chiae but without kidney or central nervous system involvement
in this case. Many of the reported cases of thrombotic micro-
angiopathies are described preterm and postpartum, primarily
due to a hypercoagulable state in the third trimester (14). A
physiologic decrease in ADAMTS13 activity might also con-
tribute to this hypercoagulable state in late pregnancy. Problems
in the differential diagnosis to HELLP syndrome and severe pre-
eclampsia contribute to the uncertainty regarding the typical
time of onset of TTP in pregnancy (15, 16). Furthermore, case re-
ports in the literature often do not distinguish between TTP and
HUS (5, 17).

The mortality rate from thrombotic microangiopathies dur-
ing pregnancy has significantly improved since plasmapheresis
therapy has become the standard treatment (17). In a review of 45
cases of pregnancy-associated thrombotic microangiopathies
between1966—1988, a maternal mortality of 44% and an associ-
ated fetal loss rate of 80% were described (18). Plasmapheresis
has been particularly helpful in cases of TTP, because absent
ADAMTSI13 activity is replaced and antibodies against
ADAMTSI13 are removed. In pregnancy-associated TTP it is
supposed that the pregnancy itself triggers thrombotic micro-
angiopathy (19). Our patient, almost one year before this preg-
nancy, suffered a spontaneous abortion in the 5% week of preg-
nancy. Ten months after the successful delivery, she presented
again in the 9" week of GA and thrombocytopenia was again de-
tectable and she decided to terminate the pregnancy. This sug-
gests a high relapse rate in pregnancy-triggered TTP-cases. This
is in contrast to other reports, which suggest no higher risk for re-
lapse of TTP in pregnancy (20). However, the pathophysiology
of thrombotic microangiopathies was not clearly defined in these
cases. Atypical HUS cases, congenital cases of TTP and anti-
body-mediated TTP cases are mixed together in these older re-
ports. We did not look for ADAMTS13 mutations in our patient
because we felt that this was a case of antibody-mediated TTP.
Our patient never presented with episodes independent of the
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pregnancies, and the pregnant state is known to induce potential
development of autoantibodies (21).

Successful cases of pregnancy despite TTP have been pre-
viously described, and plasmapheresis as well as fresh-frozen
plasma infusions have been recommended (3-5, 22, 23). How-
ever, only a few cases reported ADAMTS13 activity and the de-
tection of autoantibody (4). In the presence of autoantibodies
such as in our case, plasmapheresis is presumably superior to
plasma infusion alone, similar to results obtained with TTP not
associated with pregnancy (24).

Analyses of blood from the neonate showed a reduced
ADAMTSI13 activity to 15% as well as an anti-ADAMTS13
IgG-antibody. Platelet counts and haemoglobin levels were nor-
mal, and therefore a significant haemolysis was excluded. Since

the molecular weight of [gG-antibodies allows them to cross the
placental barrier, it is not surprising that the anti-ADAMTS13
antibody was found. Nevertheless, to the best of our knowledge
transmission of anti-ADAMTS13 antibodies has not been pre-
viously described. We strongly believe that the intensive plasma-
pheresis therapy and fresh frozen plasma replacement were im-
portant factors in avoiding a significant haemolytic anemia in the
fetal circulation, by reducing the anti-ADAMTS13 antibodies
and by replacement of the ADAMTS13 enzyme in the maternal
and fetal circulation.

In conclusion, only the close co-operation between obstetri-
cians, nephrologists and pediatricians yielded the successful out-
come of the pregnancy. Pregnancy is a risk factor for manifes-
tation and relapse of anti-ADAMTS 13 antibody-mediated TTP.
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